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Abstract

Objective: To compare ablation outcomes and quality of life (QoL) of patients with typical atrial flutter (AFL) and concomitant 
atrial fibrillation (AF) paroxysms after cavotricuspid isthmus (CTI) ablation alone or combined with pulmonary vein isolation.

Methods: The single-center study included 43 patients with CTI-dependent AFL and paroxysmal AF. We compared QoL, clinical 
data concerning the course of arrhythmia recurrence in 18 (41.9%) patients with isolated CTI ablation versus 25 (58.1%) persons 
with both CTI ablation and pulmonary vein isolation (PVI) after one-year of follow-up.

Results: The compared groups did not differ by gender, anthropometric parameters, and concomitant diseases. Patients from 
the group of isolated CTI ablation were older (64 [54-68] versus 54 [52-60] years, p = 0.006). During the one-year follow-up, there 
were no recurrences of AFL in the study patients. Symptomatic AF paroxysms were more frequent in the group with isolated 
CTI ablation (5 [27.8%] vs. 1 [4.0%], p = 0.038). Paroxysms of non-sustained atrial tachycardia were often recorded in both 
groups during Holter ECG monitoring (11 [61.1%] vs. 10 [40.0%]); for paroxysmal AF, the numbers were 13 (72.2%) vs. 9 (36.0%). 
Regardless of the extent of the intervention, there were significant QoL improvements in both groups of patients: the AFEQT 
Total score before the intervention was 53.2 (40.7-62.0) and 51.7 (42.5-59.3) versus 81.4 (75.9-88.9) and 85.6 (81.2-91.6) after the 
intervention, respectively (p < 0.05).

Conclusions: The frequency of symptomatic AF recurrences was lower in the group of combined intervention. In patients 
with typical AFL and concomitant paroxysmal AF, both CTI ablation as isolated procedure or combined with pulmonary vein 
isolation improve quality of life parameters.
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(Heart Vessels Transplant 2024; 8: 200-7. doi: 10.24969/hvt.2024.473)

Introduction

Atrial flutter (AFL) and atrial fibrillation (AF) are frequently 
coexisting rhythm disorders with rising prevalence 
and detection during recent 30 years. According to the 
epidemiological data, in 2019 AF and AFL affected about 60.0 
million people worldwide (1). Both arrhythmias impair the 
quality of life (QoL) and increase the risk of thromboembolic 

events, heart failure, and death (2, 3). Cavotricuspid isthmus 
(CTI) ablation is a first-line treatment in the management 
of patients with typical AFL (4). It is a highly effective 
procedure with successful results in 97% of patients and a 
low recurrence rate, approximately 10%, during 14 months 
follow-up (5).



201

Aker et al. Heart, Vessels and Transplantation 2024; 8: 200-7
Ablation outcomes and QoL in patients with atrial flutter and AF

Atrial fibrillation is often registered in patients with AFL 
before and after ablation of CTI (4, 6, 7). Some studies revealed 
AF episodes after isolated CTI ablation in 82% patients 
during 5-years follow-up (8). Therefore, the prevention of AF 
recurrences might become an important special goal during 
catheter treatment of AFL. 

The result of the survey by EHRA (European Heart Rhythm 
Association) and Canadian Heart Rhythm Society shows 
variability of ablation approaches in patients with coexisting 
AFL and AF (CTI, pulmonary vein isolation (PVI), or both). 
Lone CTI would be performed in 53% cases with CTI-
dependent AFL, in 15% cases operators use CTI as a first 
step in AFL cases even if the AFL is not considered to be the 
predominant arrhythmia, while 32 % respondents would 
perform a combined CTI and AF ablation regardless of AF 
symptoms (5).

There are no clear recommendations concerning patient 
management with CTI-dependent AFL and coexisting AF 
episodes. Due to these data, the hypothesis of our study 
was that combination of CTI ablation and PVI during the 
same procedure may be an effective treatment strategy for 
patients with AFL combined with AF. 

Thus, our study aimed to compare ablation outcomes and 
QoL of patients with typical AFL and AF paroxysms after AFL 
ablation alone and combined CTI ablation and pulmonary 
vein isolation.

Methods
Study design and population

This prospective cross-sectional observational single-center 
study included 43 patients with symptomatic persistent CTI-
dependent AFL and concomitant paroxysmal AF, who were 
referred to CTI ablation. Patients were consecutively enrolled 
in the study during the period 2019-2022 when they met the 
following criteria:  1) being at least 18 years old, 2) having a 
documented history of symptomatic CTI-dependent AFL, 3) 
having at least one AF episode lasting over 30 s documented 
by the electrocardiogram (ECG) or Holter monitoring. Patients 
with contraindications to catheterization or anticoagulant 
therapy were not included.

Other exclusion criteria were previous ablations, implantable 
devices, a recent cardiovascular procedure, such as heart 
surgery or a cardiac interventional procedure, coronary 
angioplasty within the past 30 days, valvular heart disease 
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requiring surgery, pregnancy, severe liver and renal failure, 
and coexisting medical conditions, that could independently 
influence quality of life. All patients were divided into two 
groups: the first group consisted of 18 (41.9%) patients with 
isolated CTI ablation and the second group - of 25 (58.1%) 
persons who underwent with both CTI ablation and PVI.

The study received ethical approval by local Research Ethics 
committees and all participants provided informed consent.

Baseline variables

During patient enrollment, demographic and clinical 
variables were registered, such as age, body mass index, 
concomitant diseases and CHA2DS2-VASc score. Additionally, 
echocardiography parameters were studied, including the 
left ventricular ejection fraction (LVEF), left atrial (LA) size, 
and LA volume index. Data about the clinical course of 
arrhythmia were also collected, such as AFL duration before 
the intervention, frequency of paroxysms, and percentage of 
patients with sinus rhythm. 

Quality of life

Quality of life was analyzed by Atrial Fibrillation Effect 
on QualiTy-of-life (AFEQT) - AF-specific self-administered 
questionnaire (21). The 18 questions are grouped into 3 
functional subscales: symptoms, daily activities, treatment 
concerns.

AFEQT was scored on a 1 to 7 Likert scale (from no limitation/
symptoms to the most severe limitation/symptoms).

Then raw scales 1 - 7 were standardized to a score of 
0-100, from 0 (worst health-related HRQoL) to 100 (best 
health-related HRQoL). The global sum of the score and its 
components was calculated using the following formula: 

Overall AFEQT score:

[100 - (sum of severity for all questions answered - number 
of questions answered) X 100 (total number questions 
answered X 6)].

Symptoms 

For the analysis of symptoms related to AFL, we used the 
EHRA score. Symptoms were categorized into four classes: 
no symptoms – “I”, mild symptoms – “II”, severe symptoms- 
“III”, and disabling symptoms –“IV”(23).

Electrophysiology procedure and ablation

Using the traditional technique, a CTI ablation with a 
bidirectional block was performed. All patients were offered 
pulmonary vein isolation in terms of CTI ablation procedure 
after the interview with a physician before ablation.  In 
patients in whom it was decided to perform additional PVI, 
the procedure technique included the following transseptal 
puncture with double access to the LA. Mapping catheter 
(Inquiry Optima; Abbott, Minneapolis, MN, USA) and ablation 
catheter (FlexAbility; Abbott, Minneapolis, MN, USA) were 
placed in the left atrium. The next step was a 3D anatomic 

map reconstruction of left atrium with pulmonary veins 
ostium using catheters mentioned above and 3D navigation 
system EnSite Precision. Afterwards, antrum circumferential 
radiofrequency ablation isolation of the left and right 
pulmonary veins was performed.  Endpoints of ablation 
were entrance and exit block of conduction in pulmonary 
veins following by a 20 min waiting period after isolation.

All patients were further divided into two groups: the first 
group consisted of 18 (41.9%) patients with isolated CTI 
ablation and the second group - of 25 (58.1%) persons with 
both CTI ablation and PVI performed. 

Post-ablation follow-up

All patients were followed up for one year. There were 
no cases of significant complications associated with the 
intervention. The standard set of clinical examinations, 
echocardiography and 48 or 72-hour Holter ECG monitoring 
was performed. The re-examination included a questionnaire 
of the QoL, the collection of clinical data concerning the 
course of arrhythmia. Symptoms were evaluated according 
to the EHRA scale. Quality of life was analyzed according to 
the AFEQT questionnaire. 

After one year of follow-up, Holter ECG monitoring was 
performed, in order to detect the following outcome 
parameters: paroxysms of nonsustained atrial tachycardia, 
paroxysms of AF lasting less or more than 5 hours. 
Symptomatic AF paroxysms were documented during 
follow-up period as well.

Statistical analysis

Categorical variables are summarized as frequencies and 
percentages, and compared using Fisher’s exact test between 
groups and using McNemar's test for paired data (before 
and after procedure). Continuous variables are summarized 
as medians and upper and lower quartiles due to the non-
Gaussian distribution of many of them (testing using the 
Shapiro-Wilk test). Continuous and ranked variables were 
compared using Mann–Whitney test between groups and 
using Wilcoxon paired test for paired data (before and after 
procedure) (22). All statistical analyses were performed with 
Statistica for Windows 6.0 software package (StatSoft, USA).

Results

The study cohort included 28 (65.1%) men and 15 (34.9%) 
women, median age - 59 (lower - upper quartile 53-64) years. 
The median risk on the CHA2DS2-VASc scale was 2 (quartiles 
1-3) points. Arterial hypertension was present in 28 (65.1%) 
patients and was well-controlled in all cases. Ischemic heart 
disease was diagnosed in 9 (20.9%), including 2 (18.6%) 
patients after earlier myocardial infarction. Non-obstructive 
hypertrophic cardiomyopathy was present in 2 (4.7%) 
patients. Type 2 diabetes mellitus (DM) was present in 5 
(11.6%) cases. Systolic dysfunction of the left ventricle (LVEF 
<40%) was diagnosed in 4 (9.3%) patients. Non-vitamin K 
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oral anticoagulants were administered in all patients for at 
least 1 month before ablation procedure.

The compared groups did not differ by gender, 
anthropometric parameters, and concomitant diseases. 
Patients from the group of isolated CTI ablation were older 
(Table 1). A more frequency of male gender patients was 
revealed in both study groups, which is consistent with 
epidemiological data, especially regarding combination of 
AF and AFL.

There were no differences between groups regarding the 
risk of thromboembolic events and echocardiography 
parameters. Patients of both groups had a moderate 
thromboembolic risk according to the CHA2DS2-VASc scale. 
The study groups were characterized by a preserved LVEF 
and a slightly dilated LA.

The groups were similar regarding the duration of 
arrhythmia before the intervention. The majority of patients 
had arrhythmia for a period of 1-5 years before catheter 
treatment.

Symptom manifestation and parameters of life QoL didn`t 
differ between the study groups before the intervention. A 
significant part of patients was highly symptomatic (72.3% 
and 80.0% III-IV EHRA class in both groups, respectively). The 
parameters of the QoL showed a significant improvement in 
most of the compared indicators in both groups. Arrhythmia 
symptoms also decreased significantly (Table 2). Patients in 
the CTI and PVI group had significantly less anxiety (p<0.05) 
and more frequently better physical tolerance (p=0.005) 
possibly due to younger age.

Antiarrhythmic drugs were rarely required, and beta-blockers 
were used most often.

At the one-year follow-up visit (Table 3), the predominant 
finding was the maintenance of sinus rhythm among the 
majority of patients. Symptomatic AF paroxysms were less 
in patients in group of CTI and PVI (p=0.038). There were no 
cases of recurrent typical AFL during the follow-up period. 
However, the recurrences of AF, including the episodes of 
AF, which were recorded during Holter ECG monitoring, 
were observed in 13 (72.2 %) patients in the first group and 
in 9 (36.0%) patients in the second group, with significant 
differences in AF of <5 hours of duration (p=0.042.)

Discussion

Our study showed, that both CTI ablation as isolated 
procedure or combined with PVI improves quality of life 
in patients  presenting with symptomatic CTI-dependent 
AFL and concomitant AF, who were referred to CTI ablation 
alone (first group) or both CTI ablation and pulmonary 
vein isolation (second group). We demonstrated that at 
1-year follow-up there was no recurrence of AFL in both 
groups. Symptomatic AF reduced significantly in CTI and PVI 
ablation group and AF episodes on Holter monitoring were 
significantly less in combined procedure group as compared 
to RFA of CTI  group. 

This fact corresponds to the results of other studies, where 
maintenance of sinus rhythm after RFA did not correlate 
with indicators of quality of life (9). Despite paroxysms of AF 
occurred frequently after the intervention, they were mostly 
short-term. This can explain the symptom reduction in both 
groups.

Symptomatic AF paroxysms were not common, but they 
were significantly more frequent in the group of isolated 
CTI ablation. Therefore, the distribution between EHRA 
classes differed in the compared groups. Thus, the combined 
intervention was shown to be more effective. Similarly, the 
study CABANA demonstrated a reduction in the number 
of arrhythmia episodes and overall arrhythmia duration 
(arrhythmia burden), which led to reduction of the symptoms 
in the patients with AF (10).

Table 1. Comparison of clinical characteristics and echocardiography parameters in patients of the study groups

Variables RFA of CTI (n= 18) PVI and RFA of CTI (n= 25) p

Age, years 64 (54-68) 54 (52-60) 0.006

Male gender, n(%) 12 (66.7 ) 16 (64.0 ) NS

CHA2DS2-VASc scale 2 (1-3) 2 (1-3) NS

LVEF % 60 (55-60) 55 (53-60) NS

LA size, cm 4.1 (4.0-4.3) 4.0 (3.8-4.3) NS

LA volume index (ml/m2) 36 (34-39) 32 (29-38) NS

Data are presented as n(%) and median (upper and lower quartiles)
LA – left atrium, LVEF – left ventricular ejection fraction, PVI - pulmonary veins isolation, RFA of CTI – radiofrequency ablation of the 
cavotricuspid isthmus
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Table  2.  Comparison of symptoms and parameters of quality of life (AFEQT scale) in patients of the studied groups before and 
after the intervention

Variables
before the intervention

p*
after the intervention

p*
RFA of CTI

  (n= 18)
PVI and RFA of CTI

 (n= 25)
RFA of CTI

  (n= 18)
PVI and RFA of CTI

(n= 25)

AFEQT score, median (lower-upper quartile)

Total score 53.2  (40.7-62.0) 51.7 (42.5 -59.3) NS 81.4 (75.9-88.9)** 85.6 (81.2-91.6)** NS

 Symptoms 43.5 (29.3 – 54.2) 45.8 (29.2 – 54.2) NS 91.6 (83 -95.8)** 91.6 (83.3-95.8)** NS

Daily activity 45.6 (35.4 -54.2) 37.5 (31.3 – 65.5) NS 73.9 (62.5-83.3)** 79.1 (72.5-89.5)** NS

 Treatment 70.7 (50.0-86.0) 63.9 (44.5 – 72.7) NS 86.1 (72.0 – 91.6)** 86.2 (80.5-92.5)** NS

EHRA symptoms, detection frequency, n (%)

I-II
III
IV

5 (27.8 %)
9 (50.0 %)
4 (22.3 %)

5 (20.0 %)
15 (60.0 %)
5 (20.0 %)

NS 8 (44.4 %)
9 (50.0 %)
1 (5.6 %) **

19 (76.0 % )
6 (24.0 %)
0**

0.07

Symptoms, detection frequency, n (%)

Palpitations 13 (72.2 %) 20 (80.0 %) NS 4 (22.2%)** 4 (16.0 %) ** NS

Chest pain 14 (77.8 %) 9 (36.0 %) 0.01 0** 0 **

Decreased 
tolerance to 
physical activity

15 (83.3 %) 16 (64.0 %) NS 10 (55.6 %) 2 (12.0 %) ** 0.005

Dizziness 7 (38.9 %) 10 (40.0 %) NS 0 0** NS

Anxiety 8 (44.4 %) 11 (44.0 %) NS 6 (33.3 %) 2 (8.0 %)** 0.05

* Significant difference between groups (p<0,05).
** Estimation of dynamics: significant difference before and after intervention in the group (p<0.05)
NS- nonsignificant, PVI – pulmonary valve isolation, RFA of CTI- radiofrequency ablation of cavotricuspid isthmus 

Table 3. Clinical course of arrhythmia and parameters of Holter ECG monitoring in the study groups one year after the 
intervention

Variables RFA of CTI 
(n= 18)

PVI and RFA of CTI 
(n= 25) p

Sinus rhythm, n(%) 16 (88.9 %) 23 (92.0 %) NS

Symptomatic AF paroxysms, 
n(%)

5 (27.8 %) 1 (4.0 %) 0. 038

Frequency of symptomatic AF 
paroxysms, n(%)
-  once a year
- once a months
- once a weak

3 (16.7 %)
1 (5.6 %)
1 (5.6 %)

1 (4.0 %)
0
0

NS

Paroxysm of atrial tachyarrhythmias detected by Holter monitoring,  n(%)

Paroxysms of nonsustained  
atrial tachycardia

11 (61.1 %) 10 (40.0  %) NS

Paroxysm of AF (< 5 hours) 9 (50.0 %) 5(20.0 %) 0. 042

Paroxysm of AF (> 5 hours) 4 (22.2 %) 4 (16.0 %) NS

Data are presented as n(%)
AF – atrial fibrillation, NS- nonsignificant, PVI – pulmonary valve isolation, RFA of CTI- radiofrequency ablation of cavotricuspid isthmus
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It is known that the majority of AFL patients have paroxysmal 
AF before performing catheter interventions for AFL and 
after successful treatment of this arrhythmia (4, 11). Previous 
studies have demonstrated an incidence of AF in patients with 
typical AFL after CTI ablation is 25% - 82% (12, 13). In a nation-
wide cohort undergoing first-time CTI ablation for AFL, 13.5% 
of patients underwent ablation for AF during mean follow-
up of 4.0 (1.7) years (14). According to the present guidelines, 
rhythm control therapy including ablation is recommended 
for symptoms and QoL improvement in symptomatic patients 
with AF and AFL (11, 15). 

Despite the expected decrease in the main symptoms 
(palpitations, dizziness) in both groups, with the combined 
intervention, patients less often complained at a decrease in 
exercise tolerance that may be related also to younger age.

The results of our study indicate that the majority of patients 
with AFL and concomitant paroxysmal AF were symptomatic 
before the intervention but symptoms were predominantly 
caused by persistent AFL. There are no data showing the 
unquestionable benefit of the combined performance of the 
isthmus block and isolation of the pulmonary veins in such 
category of patients. 

Although, AF ablation is a relatively safe procedure, the 
complication rate varies between 2-3.5% and life-threatening 
complications can occur. In addition, it is associated with 
longer procedure time and fluoroscopy usage (16). That is 
why the choice of management strategy for such patients 
with CTI-dependent AFL and paroxysmal AF depends on the 
clinic experience and the decision of the patient. Arrhythmia-
related symptoms are a priority in the decision approach (4, 
11, 15). In our study, the ablation strategy was chosen by 
younger patients, other clinical and functional parameters 
did not differ significantly in the study groups.  

The results of our study demonstrated that, regardless of 
the volume of the intervention, in two groups of patients, 
with only an isolated isthmus block and a combined isthmus 
block and PVI procedure, a significant improvement in the 
QoL was achieved. During one-year follow-up, the patients 
had no recurrences of AFL, which indicates the high 
efficiency of this procedure, and the obtained data are the 
same as in previous studies (5). However, AF paroxysms 
were registered in both groups after one-year observation. 
In the group of patients with the combined isthmus block 
and PVI, AF episodes were registered in 9 (36.0 %) patients, 
but they were shorter and less symptomatic which generally 
improved the quality of patients’ life. These data are similar 
to the data of long-term follow-up studies, which indicated 
that the incidence of late arrhythmia recurrence after PVI 
is up to 30% (17) but they are less symptomatic (18). In our 
study symptomatic AF paroxysms were significantly more 
frequent in the group of isolated CTI ablation (5 (27.8 %) vs 1 
(4.0 %), p =0.038) after one year of observation. 

It is also important to note that paroxysms of non-sustained 
atrial tachycardia were often recorded in both groups during 

Holter monitoring (11 (61.1%) vs 10 (40.0 %)), however, this 
did not significantly affect the QoL indicators. Until now, 
data on the relationship between QoL and the presence of 
atrial tachycardia are controversial (18, 19).

Study limitations

Several limitations of these data should be kept in mind, 
including the small sample sizes in the groups and age 
differences between the study groups. Yet, the group 
division largely reflects the choice of catheter interventions 
in patients with AFL and concomitant AF in clinical practice. 
Randomized and larger studies are needed to determine the 
optimal patient selection criteria and compare complications 
between strategies of CTI ablation alone or combined with 
PVI.  

Conclusion

Thus, the frequency of symptomatic AF recurrences was 
lower in the group of combined intervention. In patients 
with typical AFL and concomitant paroxysmal AF, both CTI 
ablation as isolated procedure or combined with pulmonary 
vein isolation improve quality of life parameters.
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